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SYSTEM AND METHOD FOR
CONTROLLING DEVICE

CLAIM OF PRIORITY

This application claims the benefit under 35 U.S.C. §119
(a) of a Korean Patent Application filed in the Korean Intel-
lectual Property Office on Nov. 17, 2010 and assigned Serial
No. 10-2010-0114689, the entire disclosure of which 1s
hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention
The present invention relates generally to a system and

method for controlling devices, and more particularly, to a
system and method for controlling devices using Augmented

Reality (AR).

2. Description of the Related Art

Commonly, in displaying accessible devices around the
current location, a portable terminal controlling the devices
simply arranges icons of the searched devices on 1ts display
unit.

However, the simple arrangement of icons cannot inform a
user of the portable terminal of the types, available services,
and actual locations of the searched devices.

One plausible may be, if a user of a portable terminal
photographs the devices, the portable terminal can recognize
the shapes of the photographed devices and provides infor-
mation about the recognized devices to the user on 1ts display
unit.

In this case, however, the user may be inconvenienced by
having to photograph the devices one by one. Also, 1f the
portable terminal fails to recognize the shape of a certain
photographed device, the user must inconveniently re-photo-
graph the device. I there 1s no information about the photo-
graphed device, 1t 1s impossible to control the photographed
device.

SUMMARY OF THE INVENTION

An exemplary embodiment of the present invention 1s to
provide a device control system and method for displaying
type information and service-related information of searched
accessible devices using Augmented Reality (AR).

Another exemplary embodiment of the present invention 1s
to provide a device control system and method capable of
connecting with a device selected among the devices dis-
played using AR, and performing a certain function with the
connected device.

According to an aspect of the present invention, a system
for controlling a device using Augmented Reality (AR)
includes: a device server for registering information about
cach device; a AR server for generating an AR screen display-
ing device type information and service-related information
ol at least one device searched 1n response to a request of a
portable terminal based on the registered device information,
and providing the generated AR screen to the portable termi-
nal; and the portable terminal for connecting with a device
selected among devices displayed on the AR screen and per-
forming a specific function with the connected device.

According to another aspect of the present invention, a
method for controlling a device using Augmented Reality
(AR) includes: registering information about each device in a
device server; generating, by an AR server, an AR screen
displaying device type information and service-related infor-
mation of at least one device searched at a request of a por-
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table terminal, and transmitting the generated AR screen to
the portable terminal; and connecting, by the portable terma-
nal, with a device selected among devices displayed on the
AR screen and performing a specific function with the con-
nected device.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects, features and advantages of
certain exemplary embodiments of the present invention will
be more apparent from the following description taken in
conjunction with the accompanying drawings, 1n which:

FIG. 1 1s a block diagram of a device control system
according to an exemplary embodiment of the present inven-
tion;

FIG. 2 1s adiagram illustrating a location table according to
an exemplary embodiment of the present invention;

FIG. 3 1s a block diagram of the portable terminal shown 1n
FIG. 1 according to an exemplary embodiment of the present
imnvention; and

FI1G. 4 1s a tlow diagram 1llustrating a device control opera-
tion of a device control system according to an exemplary
embodiment of the present invention.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

Exemplary embodiments of the present invention will be
described below 1n detail with reference to the accompanying
drawings. Like reference numerals in the drawings denote
like elements. The present mmvention may, however, be
embodied 1n different forms and should not be construed as
limited to the embodiments set forth herein; rather, these
embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of the
present invention to those skilled in the art.

FIG. 1 1s a block diagram of a device control system
according to an exemplary embodiment of the present inven-
tion.

Retferring to FIG. 1, a device control system according to
an exemplary embodiment of the present invention includes a
device server 200, an Augmented Reality (AR) server 300,
and a portable terminal 100. The device server 200 registers
information about each device. The AR server 300 provides
an AR screen displaying information about each device and
the type of each device. The portable terminal 100 connects
with a device selected among the devices displayed on the AR
screen.

The device server 200 registers information about each
device 400 (heremafter also referred to as device informa-
tion). Herein, the device information may include Identifica-
tion (ID), Location Information, Available Service, Visual
Database (DB), Access Right, and Connection Medium.

The device server 200 registers the device information 1n
the following process. When the device does not have a Glo-
bal Positioning System (GPS) or an altitude sensor, a user of
the device may use an external device (e.g., a Personal Com-
puter (PC)) to access the device server 200 1n registering the
device information. Herein, the user may use a separate map
to designate and register current location information of the
device 1n a more detalled manner. In an exemplary embodi-
ment, the device may be a fixed printer or router.

Meanwhile, the user may use his own portable terminal
with a GPS and an altitude sensor to access the device server
200 1n registering the device information. In this case,
detalled location information of the portable terminal
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obtained through the GPS and the altitude sensor of the por-
table terminal may be registered as the location information
ol the device.

The device server 200 transmits the registered device infor-
mation to the AR server 300. The device information regis-
tered 1n the device server 200 1s updated automatically, or by
the user periodically or whenever a change occurs 1n the
device information, and the device server 200 transmits
update information of the device to the AR server 300.

The AR server 300 registers the device information
received from the device server 200, and updates the device
information according to the update information recerved
from the device server 200.

The AR server 300 may have a separate location table
storing only the location information among the device infor-
mation. The location table stores detailed location informa-
tion of the device. For example, 1 the device 1s fixedly located
in a building, the location table may store an altitude sensor
value of each floor and a GPS value of each room of each
tloor.

FI1G. 2 15 a diagram 1llustrating an example of the location
table according to the present invention. In particular, FIG.
2 A 1s a graph 1llustrating measuring altitudes by atmospheric
pressures, and FIG. 2B 1s a graph illustrating extracting tloor
information from the measured atmospheric pressures. FIG.
2C 1llustrates a table representing each floor by an altitude
sensor value and a table representing each room by a GPS
value. The location table can be extracted from a combination
of the two tables.

The location table may be stored 1n a separate server, which
may be a server covering the region where the device 1s
located.

Upon recerving an AR-based device search request from
the portable terminal 100, the AR server 300 searches the
location table for the device located within a predetermined
range from the current location of the portable terminal 100,
on the basis of the location information of the portable termi-
nal 100 received together with the device search request.

The AR server 300 extracts Visual DB (external shape
information) from the searched-device information, displays
Device Type by the Visual DB, generates an AR screen dis-
playing service-related information of the searched device
together with the Device Type, and transmits the related infor-
mation on the AR screen to the portable terminal 100. The
device information includes Available Service, Access Right,
and Connection Medium.

Because the location information recerved from the por-
table terminal includes a GPS value and an altitude sensor
value, the AR server 300 can display the actual location of the
device searched on the AR screen.

The portable terminal 100 transmits an AR-based device
search request to the AR server 300 1n response to a request of
the user, and displays the AR screen received accordingly.
When the user selects a device from the AR screen on the
portable terminal displaying the device information and the
Device Type displayed by the Visual DB, the portable termi-
nal 100 directly connects with the selected device to perform
a relevant function.

The relevant function may be Contents Share, Playback,
Display, Projection, Audio, Printing, Game, or Device-Spe-
cific Service, depending on the type of the connected device.
A detailed configuration of the portable terminal 100 will be
described below with reference to FIG. 3.

FIG. 3 1s a block diagram of the portable terminal 100
according to an exemplary embodiment of the present mnven-
tion.
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Reterring to FIG. 3, the portable terminal 100 includes a
control unit 110, a data processing unit 120, a Radio Fre-
quency (RF) unit 123, an audio processing unit 125, a key
input unit 127, a memory unit 130, a camera unit 140, a video
processing unit 150, a display unit 160, a location measuring
unit 170, and a connection unit 180.

In operation, the RF unit 123 performs a wireless commu-
nication function of the portable terminal 100. The RF umt
123 includes an RF transmitter for upconverting and ampli-
tying a transmission (1X) signal, and an RF recerver for
low-noise-amplifying and downconverting a recerved (RX)
signal. The data processing unit 120 includes a transmuitter for
encoding and modulating the TX signal, and a receiver for
demodulating and decoding the RX signal. For example, the
data processing unit 120 includes a modem and a codec. The
codec includes a data codec for processing packet data, and an
audio codec for processing audio signals (e.g., voice signals).
The audio processing unit 125 processes an RX audio signal
outputted from the audio codec of the data processing unit
120, and transmits a TX audio signal picked up by a micro-
phone to the audio codec of the data processing unmt 120.

The key mput unit 127 includes keys for inputting numeral
and character information, and function keys for setting vari-
ous functions.

The memory unit 130 may include a program memory and
a data memory. The program memory may store programs for
controlling a general operation of the portable terminal 100.

The control unit 110 controls an overall operation of the
portable terminal 100.

According to an exemplary embodiment, the control unit
110 transmits an AR-based device search request and the
current location of the portable terminal, received from the
location measuring unit 170, to the AR server 300 t a request
of the user.

Upon recerving information relating to an AR screen from
the AR server 300 1n response to the request, the control unit
110 controls the display unit 160 to display an AR screen,
which displays device information and Device Type.

According to an exemplary embodiment, when a device 1s
selected on the AR screen on the portable terminal displaying,
the device information and the Device Type, the control unit
110 connects with the selected device through the connection
umt 180 to perform a relevant function.

The location measuring unit 170 includes a GPS and an
altitude sensor and measures the location of the portable
terminal.

The connection unit 180 connects the portable terminal
100 to an external device. The connection unit 180 may
include a wireless connection (e.g., Infrared or Bluetooth)
and/or a wired connection (e.g., cable).

According to an exemplary embodiment, the connection
unit 180 connects with a connection medium of a device
selected on the AR screen.

The camera unit 140 includes a camera sensor for captur-
ing video data and converting the video data into an electrical
signal, and a signal processing unit for converting an analog,
video signal, captured by the camera sensor, into digital data.
The camera sensor may include a CCD sensor or a CMOS
sensor, and the signal processing unit may include a Digital
Signal Processor (DSP). The camera sensor and the signal
processing unit may be integrated into one unit, or may be
separated from each other.

The video processing unit 150 performs an Image Signal
Processing (ISP) operation to display video signals, outputted
from the camera unit 140, on the display unit 160. Examples
of the ISP operation include gamma correction, interpolation,
spatial change, image effects, image scaling, Automatic
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White Balance (AWB), Automatic Exposure (AE), and Auto-
matic Focus (AF). The video processing unit 150 processes
the video signals, outputted from the camera unit 140, on a
frame basis, and outputs the frame video data according to the
size and characteristics of the display unit 160. The video
processing unit 150 includes a video codec to compress the
frame video data displayed on the display umit 160 and restore
the compressed frame video data into the original frame video
data. The video codec may include a JPEG codec, an MPEGH4
codec, or a Wavelet codec. The video processing unit 150 may
have an On-Screen Display (OSD) function to output OSD
data 1n accordance with a display screen size under the control
of the control unmit 110.

The display unit 160 displays the video signal outputted
from the video processing unit 150, and displays the user data
outputted from the control unit 110. The display unit 160 may
be 1mplemented using an LCD. If the display unit 160 1s
implemented using an LCD, the display unit 160 may include
an LCD panel, an LCD controller, and a memory for storing
video data. The LCD may be a touchscreen LCD. If the LCD
1s atouchscreen LCD), 1t may also operate as an input unit. The
display unit 160 may display the keys of the key mnput unit
127.

According to an exemplary embodiment, the display unit
160 displays an AR screen to display information about each
device and the type of each device.

A device control operation of the device control system
according to an exemplary embodiment of the present mnven-
tion will be described below 1n detail with reference to FIGS.
1to 4.

Referring to FIGS. 1 to 4, in step 401, the user registers
information about each device in the device server 200.
Herein, the device mformation includes Identification (ID),
Location Information, Available Service, Visual DB, Access
Right, and Connection Medium.

In step 402, the device server 200 transmits the registered
device information to the AR server 300.

In step 403, the AR server 300 registers the device infor-
mation received from the device server 200.

If the device information registered in the device server 200
1s updated automatically, or by the user periodically or when-
ever a change 1 the device information occurs, the device
server 200 updates the device information 1n step 404. The
device information change includes a device movement and a
use right change.

In step 405, the device server 200 transmits the device
update mformation to the AR server 300. In step 406, the AR
server 300 updates the device information.

In step 407, the control unit 110 of the portable terminal
100 determines whether an AR-based device search function
1s selected by the user during the above process. If the AR-
based device search function is selected, the control unit 110
proceeds to step 408. In step 408, the control unit 110 trans-
mits an AR-based device search request and location infor-
mation of the portable terminal to the AR server 300.

In step 408, the control unit 110 transmaits a GPS value and
an altitude sensor value, measured by the location measuring
unit 170 of the portable terminal, as the current location
information of the portable terminal to the AR server 300.

Uponrecerving the AR-based device search request and the
location information of the portable terminal, the AR server
300 searches the location table for a device located within a
predetermined range from the current location of the portable
terminal. Note that the current location of the terminal 1s
detected using its GPS unat.

When searching for a device located within a predeter-
mined range from the current location of the portable terminal
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in step 409, the AR server 300 may primarily search for a
device by the location value of the location table and may
secondarily search for the device by the visual DB.

For example, if at least two devices are fixed together, when
a device search 1s performed using the location value of the
location table, the two devices may be searched as one device.

Thus, the ID of the device may be searched by the location
value of the location table and then the visual DB representing
the actual shape of the device corresponding to the searched
device ID may be compared with the actual shape of the
device to search for the two devices 1n a classified manner.
The actual shape of the device may be captured by the camera
unit 140 of the portable terminal for comparison.

When the AR-based device search function 1s selected by
the user, the portable terminal 100 may drive the camera unit
140 to photograph the device available at the current location
of the portable terminal and may transmit the photographed
image of the device to the AR server 300.

In step 410, the AR server 300 extracts visual DB from
information about each device searched in step 409, displays
the device, extracts Available Service, Access Right and Con-
nection Medium information from the imformation, and gen-
crates an AR screen displaying the extracted information
together with the visual DB of the device.

In step 411, the AR server 300 transmits the generated AR
screen to the portable terminal 100. In step 412, the control
unmt 110 of the portable terminal displays the received AR
screen on the display unit 160 of the portable terminal.

In step 412, an image similar to the actual shape of the
device located within a predetermined range from the current
location of the portable terminal 1s displayed and located on
the AR screen displayed by the display unit 160, and device
information (e.g., Available Service, Access Right, and Con-
nection Information) 1s displayed together with the 1mage of
the device.

Thus, the user of the portable terminal can easily recognize
the type of the device from the AR screen, and can easily
recognize service-related information of the device from the
device information.

Because each device 1s displayed on the AR screen at a
screen location corresponding to its actual location with
respect to the location of the portable terminal, the user of the
portable terminal can easily recognize the current location of
the device from the AR screen.

In step 413, the control unit 110 determines whether a

device 1s selected by the user from the AR screen displayed in
step 412. If a device 1s selected by the user from the AR
screen, the control unit 110 proceeds to step 414. In step 414,
the control unit 110 connects with the selected device through
the connection unit 180 of the portable terminal.

In step 414, the control unit 110 of the portable terminal
transmits a connection request to the selected device located
with a predetermined range, connects with the selected
device, and performs a relevant function through a service
provided by the selected device.

Each device displayed on the AR screen in step 412 dis-
plays its own Service, Access Right and Connection Medium
information. Therefore, 11 the user provides a printer service,
has a Bluetooth connection medium, and selects a device
accessible to all, the portable terminal may connect with the
device by Bluetooth to perform a printer function in step 414.

I1 the portable terminal needs to 1nstall a driver to perform
a relevant function with the device, the AR server 300 may
automatically install the driver in the portable terminal 100
aiter the portable terminal 100 connects with the device.
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The relevant function may be Contents Share, Playback,
Display, Projection, Audio, Printing, Game, or Device-Spe-
cific Service, depending on the type of the connected device.

As 1s apparent from the foregoing description, the device
control system and method according to the present invention
may ensure intuitive and simple device search and device
selection/connection using the AR. In addition, service-re-
lated information of devices may be displayed on the AR
screen, enabling the user to easily recognize the device infor-
mation. Besides, the portable terminal may directly connect
with a device selected on the AR screen and perform a specific
function with the connected device.

The above-described methods according to the present
invention can be realized 1n hardware or as software or com-
puter code that can be stored 1n a recording medium such as a
CD ROM, an RAM, a floppy disk, a hard disk, or a magneto-
optical disk or downloaded over a network, so that the meth-
ods described herein can be executed by such software using
a general purpose computer, or a special processor or 1n
programmable or dedicated hardware, such as an ASIC or
FPGA. As would be understood 1n the art, the computer, the
processor or the programmable hardware include memory
components, e.g., RAM, ROM, Flash, etc. that may store or
receive software or computer code that when accessed and
executed by the computer, processor or hardware implement
the processing methods described herein.

While the invention has been shown and described with
reference to exemplary embodiments thereot, 1t will be under-
stood by those skilled 1n the art that various changes 1n form
and details may be made therein without departing from the
spirit and scope of the ivention as defined by the appended
claims. Therefore, the scope of the invention 1s defined not by
the detailed description of the invention but by the appended
claims, and all differences within the scope will be construed
as being included 1n the present invention.

What 1s claimed 1s:

1. A system for controlling a device using Augmented
Reality (AR), comprising:

an AR server for

registering a plurality of device information correspond-
ing to each of a plurality of devices,

upon recerving location information from a portable ter-
minal, searching at least one device located within a
predetermined range based on the location informa-
tion,

generating an AR screen displaying a type of the at least
one device searched using the plurality of device
information registered, and

transmitting the generated AR screen to the portable
terminal; and

the portable terminal for

transmitting the location information of the portable termi-

nal to the AR server, and

displaying the AR screen received from the AR server.

2. The system of claim 1, wherein the registered device
information includes Identification (ID), Location Informa-
tion, Available Service, Visual Database (DB), Access Right,
and Connection Medium.

3. The system of claim 2, wherein the location information
1s manually registered by a user or current location informa-
tion of the portable terminal i1s registered as the location
information, and

wherein the registered location information 1s stored 1n a

location table of the AR server.

4. The system of claim 1, wherein the location of the at least
one of devices 1s displayed on the AR screen corresponds to
an actual location of the at least one of devices.
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5. The system of claim 1, further comprising;
a device server for

registering a plurality of device information corresponding

to each of a plurality of devices,

transmitting the plurality of device information registered
to the AR server, the device information updated peri-
odically or whenever the registered plurality of device
information changes, to the AR server.

6. The system of claim 1, wherein the AR server registers
the plurality of device information received from a device
server, and updates the device information according to
update information received from the device server.

7. The system of claim 1, wherein the AR server generates
the AR screen displaying a device type and service-related
information of the at least one device searched,

wherein the device type 1s generated by a visual DB.

8. The system of claim 1, wherein the AR server 1s received
an AR-based device search request together with the location
information of the portable terminal from the portable termi-
nal.

9. The system of claim 1, wherein the portable terminal
displays a type of the at least one of device and service-related
information about the at least one of each device on the AR
screen recerved from the AR server in response to an AR-
based device search request.

10. The system of claim 9, wherein the service-related
information includes Available Service, Access Right, and
Connection Medium.

11. A method for controlling a device using Augmented
Reality (AR), comprising;

registering, by an AR server, a plurality of device informa-

tion corresponding to each of a plurality of devices,
transmitting, by a portable terminal, location information
of the portable terminal to the AR server,

searching, by the AR server, at least one device located

within a predetermined range based on the location
information, generating, by the AR server, an AR screen
displaying a type of the at least one device searched,
using the plurality of device information registered upon
receiving the location information from the portable ter-
minal,

transmitting by the AR server, the generated AR screen to

the portable terminal; and

displaying, by the portable terminal, the AR screen

received from the AR server.
12. The method of claim 11, wherein the registered device
information ncludes Identification (ID), Location Informa-
tion, Available Service, Visual Database (DB), Access Right,
and Connection Medium.
13. The method of claim 12, wherein the location informa-
tion 1s manually registered by a user or current location nfor-
mation of the portable terminal 1s registered as the location
information, and wherein the registered location information
1s stored 1n a location table of the AR server.
14. The method of claim 11, wherein the location of the at
least one of device 1s displayed on the AR screen corresponds
to an actual location of the at least one of devices.
15. The method of claim 11, further comprising:
registering, by a device server, a plurality of device infor-
mation corresponding to each of a plurality of devices,

transmitting, by a device server, the plurality of device
information registered to the AR server, and storing, by
the AR server, the plurality of device information
recerved; and

transmitting, by a device server, device information, which

1s updated periodically or whenever the registered plu-
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rality of device information changes, to the AR server
and updating, by the AR server, the device information.

16. The method of claim 11, wherein the generating of the
AR screen comprises:

generating, by the AR server, the AR screen displaying a

device type and service-related information of the at
least one device searched,

wherein the device type 1s generated by a visual DB.

17. The method of claim 1, wherein the location informa-
tion of the portable terminal i1s recerved from the portable
terminal together with an AR-based device search request.

18. The method of claim 11, wherein the displaying the AR
sCcreen Comprises:

displaying a type of the least one of device and serviced-

related information about the at least one of device on
the AR screen; and

connecting with a particular device selected among the at

least one of devices displayed on the AR screen and
performing a specific function with the connected par-
ticular device.

19. The method of claim 18, wherein the service-related
information includes Available Service, Access Right, and
Connection Medium.
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 8,847,987 B2 Page 1 of 1
APPLICATION NO. . 13/297532

DATED . September 30, 2014

INVENTOR(S) : Yong-Ju Yu et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Claims,

Column 7, Claim 4, Line 67 should read as follows: --...at least one device...--

Column &, Claim 5, Lines 1-2 should read as follows: --...further comprising: a device...--
Column 8, Claim 9, Line 22 should read as follows: --...at least one device...--

Column 8, Claim 9, Line 23 should read as follows: --...at least one device...--

Column §, Claim 11, Line 42 should read as follows: --...transmitting, by the AR server...--
Column &, Claim 14, Line 56 should read as follows: --...least one device 1s...--

Column &, Claim 14, Line 57 should read as follows: --...at least one device...--

Column 9, Claim 17, Line 9 should read as follows: --... The method of claim 11...--
Column 9, Claim 18, Line 14 should read as follows: --...the at least one device...--
Column 9, Claim 18, Lines 14-15 should read as follows: --...and service-related information...--
Column 9, Claim 18, Line 15 should read as follows: --...at least one device...--

Column 9, Claim 18, Line 18 should read as follows: --...least one device displayed...--

Signed and Sealed this
Sixth Day of January, 2015
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Michelle K. Lee
Deputy Director of the United States Patent and Trademark Olffice
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